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Cutaneous lesions that develop in the rabbit following inoculation of tick
homogenates infected with Lyme disease spirochetes closely mimic erythema
chronicum migrans (ECM) in humans. Dr. Kornblatt was able to induce ECM-like
lesions in rabbits at the site of inoculation within a short period of time, but Dr.
Burgdorfer observed the development of skin lesions in remote sites up to 12 weeks
after inoculation. Dr. Burgdorfer has so far been unable to detect the presence of
spirochetes in rabbit skin lesions. Dr. Benach has induced skin lesions in rabbits at
the site of tick homogenate inoculation, but they were 5-6 cm, indurated, raised le-
sions with intense leukocytic infiltrates. The question was asked of Dr. Kornblatt if
the erythematous lesions could have been reactive responses to tick material, rather
than spirochetes. Dr. Kornblatt pointed out that he was working with pools of in-
fected ticks in which approximately 25 percent of the ticks carried the Lyme agent.
ECM-like lesions developed in only a few rabbits and these lesions contained
spirochetes. Most rabbits did not develop lesions, suggesting that the erythema was
in response to spirochetes, not tick foreign material. Spirochetes were present in
both central and peripheral portions of skin lesions and were not associated with
lymphatics or blood vessels. Biopsies were not taken after visible ECM-like lesions
disappeared.
The value of the rabbit as a model for Lyme disease in humans may be limited,
since only ECM has been reproduced and not the other manifestations of Lyme
disease. Other agents, such as Babesia microti, have been adapted to the mouse,
allowing use ofinbred strains and sophisticated immunological studies. Adaption of
the Lyme agent to laboratory mice should be tried. It was pointed out that various
species of animals may not develop the same disease pattern as the human and there
is an advantage to using larger species, such as rabbit, dog, or monkey. A natural
host may deal with the organism better than an atypical host, such as humans or
laboratory rabbits. Since man is basically an intruder into the Lyme spirochete
ecosystem, man is more likely to be susceptible to disease. That is why other animals
are being examined. Furthermore, larger species of laboratory animals are more
amenable to clinical studies and techniques such as arthroscopy and electrocar-
diography. On the other hand, it may be advisable to see if natural hosts, such as
white-footed mice, are susceptible to the Lyme spirochete. A number of in-
vestigators are examining this species as a model. Dr. Kornblatt also mentioned that
he is examining the susceptibility ofseveral non-human primate species to the Lyme
spirochete. Several monkeys have seroconverted and a baboon has developed an
ECM-like lesion, but these are still preliminary results.
Rabbit skin lesions can be induced by spirochete-containing tick homogenates,
but not by cultured spirochetes. So far, nobody has infected ticks artificially with
615
Copyright © 1984 by the Yale Journal of Biology and Medicine, Inc.
All rights of reproduction in any form reserved.cultured spirochetes to see if tick passage modifies virulence. Attempts have been
made to infect ticks by placing them on rabbits that were inoculated with cultured
spirochetes, but the ticks were uniformly negative, suggesting that the rabbit did not
have a spirochetemia. Another method that has not been tried is feeding ticks on a
capillary meal containing cultured spirochetes. Dr. Burgdorfer has found that after
ticks ingest spirochetes, they continue to multiply in the tick midgut. Theintensity of
infection in ticks that drop off an animal host is tremendous.
One of the difficulties in Lyme disease work is reliance on the tick as a source of
infective experimental material. Depending on geographical area, there is marked
variation in the prevalence of spirochete-infected ticks. Dr. Kornblatt's experiments
required pooling ticks, because only approximately 10-18 percent of ticks taken
from deer and up to 45 percent from rodents in his area (Guilford, Connecticut) are
infected. Dr. Steere pointed out that he suspects Lyme disease is considerably more
common in some areas at thetip ofLong Island or on Cape Cod, particularlyislands
offthe Cape, compared to Lyme, Connecticut. Many cases ofLyme disease occur in
those areas that are unrecognized; Shelter Island is another high-prevalence area. In
other areas, such as California and Oregon, only 1-2 percent of ticks are infected.
These rate variations are typical of every arthropod-borne disease.
Determining the dynamics ofspirochetemia is essential to learning the pathogene-
sis of Lyme disease in experimental and naturally infected hosts. The recovery of
spirochetes from the blood ofhumans isquitelow, using culture media. Obstacles to
accurate evaluation of spirochetemia that must be overcome are sensitive culturing
methods or identifying a highly susceptible host that can be inoculated with suspect
material and which will respond with an easily detectable spirochetemia. As yet, we
do not know whether such an animal exists.
So far, the rabbit has proven to be a good model for ECM, but does not seem to
manifest other components ofLyme disease. Investigators utilizing rabbits for Lyme
disease studies must be cognizant that laboratory rabbits are infected with several
agents that can obscure interpretation of results. Among other things, these agents
include Treponema cuniculi, Leptospira, and Encephalitozoon cuniculi that can
produce nonsuppurative meningoencephalitis. Familiarity with the experimental
host is always important in infectious disease pathogenesis studies.
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